We compared sequences of the glucan synthase (FKS1) gene in serotypes A and D of Cryptococcus neoformans. Four introns were present in serotype D but not serotype A. PCR with primers that flank these introns permits simple differentiation of serotypes A and D.
//www-sequence.stanford.edu/group/C.neoformans/index .html). Serotyping was done with the slide agglutination test of the Crypto Check kit (Iatron Labs, Tokyo, Japan). Mating tests were performed as described previously (10) .
Genomic DNA was extracted with GenTLE (Takara Bio, Inc., Shiga, Japan). Primers for sequencing FKS1 were designed from the sequence of GenBank accession no. AF102882 (H99). PCR was performed with Ready-To-Go PCR beads (Amersham Biosciences AB, Uppsala, Sweden) with an initial denaturation step of 94°C for 10 min followed by 30 cycles of denaturation at 94°C for 1 min, annealing at 60°C for 1 min, extension at 72°C for 2 min, and a final single extension at 72°C for 10 min. PCR products were purified and sequenced with an ABI Prism 377 sequencer (Applied Biosystems, Foster City, Calif.) and the Thermo Sequenase II dye terminator cycle sequencing kit (Amersham Biosciences AB). Total RNA was prepared from yeast cells with the hot phenol method (6) . cDNA was synthesized from total RNA with the SuperScript preamplification system (Invitrogen, Carlsbad, Calif.) according to the manufacturer's instructions. For differentiation of serotypes A and D, genomic DNA was amplified with primers GS (5Ј-CATTGTTTTCTACCGAGGCG-3Ј) and Ha (5Ј-AGT GGCGATATACCTGGCAC-3Ј) by PCR under the conditions described above.
In our sequence analysis of the FKS1 gene, we determined 5,304 bp of sequence for JEC 21 (serotype D) in the region corresponding to nucleotides (nt) 1965 to 7070 (5,106 bp) of H99 (serotype A). We detected four different insertion events in the sequence of H99 ( Fig. 1) : 45 bp at nt 3958, 53 bp at nt 5293, 46 bp at nt 5614, and 54 bp at nt 5831. The length of the fragment from JEC 21 was 198 bp longer than that from H99. Comparison of PCR products from amplification of cDNAs and genomic DNAs is shown in Fig. 2a . In serotype A strains, the cDNA and genomic DNA PCR product sizes were identical, but in serotype D strains, the cDNA PCR product was smaller than that of the genomic DNA, indicating that some sequences were not included in the mRNA. As shown in Fig. 1 , each inserted fragment has the GT-AG motif at the ends, suggesting that the inserted sequences are introns. PCR specific for the regions containing the introns yielded products of different sizes for each serotype (Fig. 2b) . In serotype A strains (H99, IFM 41469), an approximately 1,000-bp fragment (expected size, 1,003 bp) was amplified, whereas a 1,156-bp fragment was amplified in serotype D strains (JEC 21, IFM 5845, IFM 5889). Furthermore, in serotype AD (diploid) strains (10), two distinct bands were amplified. After electrophoresis, the gel (Fig. 2b) was blotted onto Gene Screen Plus nylon membrane (NEN Life Science Products, Boston, Mass.) and cross-linked by UV irradiation for 15 min. A 30-nt serotype A-specific probe (GTTTCCACATCAACAACATTTTGGTC ATGA) and a 46-nt serotype D-specific probe (GTGAGTTA CACTTGTGGCATTTGGAGTGCAAACTGACTCCTTG TAG) were labeled with digoxigenin (DIG) by with a DIG oligonucleotide 3Ј-end labeling kit (Roche Diagnostics, Basel, Switzerland). Hybridization was performed at 65°C overnight, and hybridization products were detected with a DIG luminescent detection kit (Roche Diagnostics). The results of Southern hybridization with serotype A-and D-specific probes are shown in Fig. 2c Fig.  2b . Nakamura et al. (9) suggested that there were limitations to serotyping with antisera and atypical biochemical characteristics. It was previously reported that IFM 5889 was serotype AD and haploid (10) , but the present analysis revealed that IFM 5889 is serotype D. These results as well as those of Nakamura et al. (9) 
